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DETAILED ACTION 

1 . This office action is in response to the amendment filed by the Applicant on 1 1/16/2004. 

2. Claims 1 - 36 remain rejected. 

3. The Applicant's arguments have been fully considered, but are moot in view of the new 
grounds of rejection. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claims 1, 3, 4, 6; 20, 23, 24, and 26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Greyzck et al., U.S. Patent 5, 361, 354 (hereinafter referred to as Greyzck), in 
view of Brandes, U.S. Patent 5,946,484. 

In regard to claim 1: 

"generating an optimized source code for an original source code;" 

"displaying the optimized source code on an output device to visually indicate 
a change performed to the original source code in accordance to a compiler 
optimization. " 
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Greyzck discloses generating an optimized code from an original source code (e.g., 
Figure 1; column 3, lines 25 - 29), but does not explicitly disclose displaying the optimized code 
on an output device to view the changes. However, computer systems with a means for visually 
examining changes in code in order to determine differences are well known in the art. 
Therefore, it would have been obvious to one skilled in the art at the time the invention was 
made to modify the Greyzck invention with the well-known use of a device, for example a 
printer or a monitor, in order to examine differences because one would be motivated to verify 
that modifications have accomplished the intended goals. 

Additionally, Greyzck evaluates source code and outputs an optimized source code 
(column 3, lines 25 - 29), but does not disclose that the change is performed in accordance with 
a compiler optimization. However, Brandes teaches the well-known procedure of decompilation 
in which source code is produced from optimized object code (column 1, lines 39 - 50). 
Therefore, it would have been obvious to one skilled in the art at the time the invention was 
made to combine the generation of optimized source code as taught by Brandes with source code 
optimization of Greyzck because the one would be motivated to combine the optimization 
techniques of Greyzck in a compiling function in order to avoid massive rewrites of old code as 
taught by Brandes at column 1 , lines 9-31. 
In regard to claim 3, incorporating the rejection of claim 1: 

"...wherein the optimized source code comprises a decompiled version of an object code 
generated from the original source code, " 

Greyzck discloses the optimization of original source code, but does not disclose 
generating an optimized source code comprising a decompiled version on an object code 
generated from the original source code. However, Brandes discloses generating source code 
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from object code (column 1, lines 39 - 50). If the object code is optimized, then the recovered 
source code would be inherently optimized. Therefore, it would have been obvious to one 
skilled in the art at the time the invention was made to combine method of inputting the source 
code to be optimized of Greyzck with the source code generator of Brandes, because the 
combination provides the capability to recover source code to thoroughly analyze the source 
code in order to rewrite or make changes (e.g., after optimization) as taught by Brandes at 
column 1 , lines 9-31. 

In regard to claim 4, incorporating the rejection of claim 1: 

. . wherein the original source code is compiled according to a compiler optimization 
comprising at least one of an inlining optimization, a common subexpression 
elimination, a loop invariant code removal, and a dead code elimination. " 

Greyzck compiles the optimized code having removed loop invariant expressions (see 

Abstract), but does not disclose generating an optimized source code wherein the original source 

code is compiled according to a compiler optimization. However, Brandes discloses generating 

source code from object code (column 1, lines 39 - 50). If the object code is optimized, then the 

recovered source code would be inherently optimized. Therefore, it would have been obvious to 

one skilled in the art at the time the invention was made to combine method of inputting the 

source code to be optimized of Greyzck with the source code generator of Brandes, because the 

combination provides the capability to recover source code to thoroughly analyze the source 

code in order to rewrite or make changes (e.g., after optimization) as taught by Brandes at 

column 1 , lines 9-31. 

In regard to claim 6, incorporating the rejection of claim 1: 

wherein the original source code comprises a bytecode generated using a Java 
compiler. " 
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Official notice is taken that using original source code comprising bytecode generated 
using a JAVA compiler would have been well known in the art at the time the invention was 
made. 

In regard to claim 20 (a computer readable medium), rejected for the same reasons put forth in 
the rejection of claim 1 (a corresponding method). 

In regard to claim 23 (a computer readable medium), incorporating the rejection of claim 20, 
rejected for the same reasons put forth in the rejection of claim 3 (a corresponding method). 
In regard to claim 24 (a computer readable medium), incorporating the rejection of claim 20, 
rejected for the same reasons put forth in the rejection of claim 4 (a corresponding method). 
In regard to claim 26 (a computer readable medium), incorporating the rejection of claim 20, 
rejected for the same reasons put forth in the rejection of claim 6 (a corresponding method). 

6. Claims 8, 9; 12, 14 - 16, 18, 19; 28, 29; 32; 35, and 36 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Greyzck et al, U.S. Patent 5, 361, 354, in view of 
Brandes, U.S. Patent 5,946,484, as appied to claim 1 above, and further in view of Percival et al, 
U.S. Patent 6,226, 652 (hereinafter referred to as Percival) 
In regard to claim 8, incorporating the rejection of claim 1: 

''...wherein the optimized source code and the original source code are simultaneously 
displayed in separate windows of a user interface on the output device, " 

Neither Greyzck nor Brandes discloses simultaneously displaying the original source 

code and optimized source code on an output device to visually indicate a change to the original 
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code. However, Percival discloses a visual display of file information indicating highlighted 
differences (column 4, lines 3-4; Figures 3-9) between two files. Therefore, it would have 
been obvious to one skilled in the art at the time the invention was made to combine the 
generation of optimized source code as taught by the combination of Greyzck and Brandes, and 
further combined with the visual output display taught by Percival, because Precival discloses a 
way to compare files as taught at column 4, lines 5-7 and the combination allows the changed 
performed to the code to be displayed comparing the difference before and after the 
optimization. 

In regard to claim 9, incorporating the rejection of claim 1 : 
"...wherein displaying comprises: 

identifying a difference between ttie originai source code and tlie optimized source 
code, wtiere tfie difference is due to the compiler optimization on the original source 
code to generate the optimized source code; and 

highlighting the differences on a user interface on the output device." 

Neither Greyzck nor Brandes discloses simultaneously displaying the original source 
code and optimized source code on an output device to visually indicate a change to the original 
code. However, Percival discloses a visual display of file information indicating highlighted 
differences (column 4, lines 3-4; Figures 3-9) between files. Therefore, it would have been 
obvious to one skilled in the art at the time the invention was made to combine the generation of 
optimized source code as taught by the combination of Greyzck and Brandes, and fiirther 
combined with the visual output display taught by Percival, because Precival discloses a way to 
compare files as taught at column 4, lines 5-7 and the combination allows the changed 
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performed to the code to be displayed comparing the difference before and after the 
optimization. 

In regard to claim 12: 

"generating an object code from an original source code; 

optimizing the object code to produce an optimized object code; 

decompiling tlie optimized object code to produce an optimized source 
code;" 

Greyzck discloses generating an optimized code fi"om an original source code (e.g., 
Figure 1; column 3, lines 25 - 29), but does not disclose that the change is performed in 
accordance with a compiler optimization. However, Brandes teaches the well-known procedure 
of decompilation in which source code is produced from optimized object code (column 1 , lines 
39 - 50), Therefore, it would have been obvious to one skilled in the art at the time the invention 
was made to combine the generation of optimized source code as taught by Brandes with source 
code optimization of Greyzck because the one would be motivated to combine the optimization 
techniques of Greyzck in a compiling ftinction in order to avoid massive rewrites of old code as 
taught by Brandes at column 1 , lines 9-31. 

"simultaneously displaying the optimized source code and the original source 
code in separate windows of a user interface on an output device to visually 
indicate a change to the original source code as a result of the optimizing, " 

Neither Greyzck nor Brandes discloses simultaneously displaying the original source 

code and optimized source code on an output device to visually indicate a change to the original 

code. However, Percival discloses a visual display of file information indicating highlighted 
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differences (column 4, lines 3-4; Figures 3-9) between two files. Therefore, it would have 
been obvious to one skilled in the art at the time the invention was made to combine the 
generation of optimized source code as taught by the combination of Greyzck and Brandes, and 
further combined with the visual output display taught by Percival, because Precival discloses a 
way to compare files as taught at column 4, lines 5-7 and the combination allows the changed 
performed to the code to be displayed comparing the difference before and after the 
optimization. 

In regard to claim 14, incorporating the rejection of claim 12: 

"...wherein the original source code is compiled according to a compiler optimization 
comprising at least one of an inlining optimization, a common subexpression 
elimination, a loop invariant code removal, and a dead code elimination, " 

Greyzck compiles the optimized code having removed loop invariant expressions (see 

Abstract), but does not disclose generating an optimized source code wherein the original source 

code is compiled according to a compiler optimization. However, Brandes discloses generating 

source code from object code (column 1 , lines 39 - 50). If the object code is optimized, then the 

recovered source code would be inherently optimized. Therefore, it would have been obvious to 

one skilled in the art at the time the invention was made to combine method of inputting the 

source code to be optimized of Greyzck with the source code generator of Brandes, because the 

combination provides the capability to recover source code to thoroughly analyze the source 

code in order to rewrite or make changes (e.g., after optimization) as taught by Brandes at 

column 1 , lines 9-31. 

In regard to claim 15, incorporating the rejection of claim 12: 
"...wherein simultaneously displaying comprises: 
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identifying a difference between the original source code and the optimized 

source code, where the difference is due to the compiler optimization on the 

original source code; and highlighting the differences on a user interface on the output 

device/' 

Neither Greyzck nor Brandes discloses simultaneously displaying the original source 
code and optimized source code on an output device to visually indicate a change to the original 
code. However, Percival discloses a visual display of file information indicating highlighted 
differences (column 4, lines 3-4; Figures 3-9) between files. Therefore, it would have been 
obvious to one skilled in the art at the time the invention was made to combine the generation of 
optimized source code as taught by the combination of Greyzck and Brandes, and further 
combined with the visual output display taught by Percival, because Precival discloses a way to 
compare files as taught at column 4, lines 5-7 and the combination allows the changed 
performed to the code to be displayed comparing the difference before and after the 
optimization. 

In regard to claim 16 (an apparatus), rejected for the same reasons put forth in the rejection of 
claim 12 (a corresponding method). 

In regard to claim 18 (an apparatus), incorporating the rejection of claim 16, rejected for the 
same reasons put forth in the rejection of claim 14 (a corresponding method). 
In regard to claim 19 (an apparatus), incorporating the rejection of claim 16, rejected for the 
same reasons put forth in the rejection of claim 15 (a corresponding method). 

In regard to claim 28 (a computer readable medium), incorporating the rejection of claim 20, 
rejected for the same reasons put forth in the rejection of claim 8 (a corresponding method). 
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In regard to claim 29 (a computer readable medium), incorporating the rejection of claim 20, 
rejected for the same reasons put forth in the rejection of claim 9 (a corresponding method). 

In regard to claim 32 (a computer readable medium), rejected for the same reasons put forth in 
the rejection of claim 12 (a corresponding method). 

In regard to claim 35 (a computer readable medium), incorporating the rejection of claim 32, 
rejected for the same reasons put forth in the rejection of claim 14 (a corresponding method). 
In regard to claim 36 (a computer readable medium), incorporating the rejection of claim 32, 
rejected for the same reasons put forth in the rejection of claim 15 (a corresponding method). 

7. Claims 2; 21, and 22; are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Greyzck et al, U.S. Patent 5, 361, 354, in view of Brandes, U.S. Patent 5,946,484, as applied to 
claims 1 and 20 above, and further in view of IBM Technical Disclosure Bulletin NN9305305 
(hereinafter referred to as IBM_TDB). 
In regard to claim 2, incorporating the rejection of claim 1: 

. . wherein generating is performed in response to a request containing a type of tlie 
compiler optimization to be applied on the original source code. " 

Neither Greyzck nor Brandes discloses generating optimized code in response to a type 

of optimization to be applied to the source code. However, the IBM_TDB discloses user 

specified functions that run certain optimizations, while preventing other optimizations (page 1). 

Therefore, it would have been obvious to one skilled in the art at the time the invention was 

made to combine the generating of optimized source code as taught by Greyzck combined with 
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Brandes, and further combined with requesting one type of optimization, while preventing 
another type of optimization as taught by the IBM_TBD, because the combination guarantees 
that certain variables are available for debugging that may otherwise not be available when the 
code is optimized as taught by the IBM_TDB at the top of page 3. 

In regard to claim 21 (a computer readable medium), incorporating the rejection of claim 20, 
rejected for the same reasons put forth in the rejection of claim 2 (a corresponding method). 
In regard to claim 22 (a computer readable medium), incorporating the rejection of claim 20, 
rejected for the same reasons put forth in the rejection of claim 2 (a corresponding method). 

8. Claims 13, 17, 33, and 34 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Greyzck et al, U.S. Patent 5, 361, 354, in view of Brandes, U.S. Patent 5,946,484, as appHed to 
claims 12, 16 and 32 above, and fiirther in view of Percival et al, U.S. Patent 6,226, 652 
(hereinafter referred to as Percival) 

In regard to claim 13, incorporating the rejection of claim 12: 

. . wherein generating is performed in response to a request containing a type of a 
compiler optimization to be applied on the original source code to generate the 
optimized source code, " 

Neither Greyzck nor Brandes discloses generating optimized code in response to a type 
of optimization to be applied to the source code. However, the IBM_TDB discloses user 
specified functions that run certain optimizations, while preventing other optimizations (page 1). 
Therefore, it would have been obvious to one skilled in the art at the time the invention was 
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made to combine the generating of optimized source code as taught by Greyzck combined with 
Brandes, and further combined with requesting one type of optimization, while preventing 
another type of optimization as taught by the IBM_TBD, because the combination guarantees 
that certain variables are available for debugging that may otherwise not be available when the 
code is optimized as taught by the IBM_TDB at the top of page 3, 

In regard to claim 17 (an apparatus), incorporating the rejection of claim 16, rejected for the 
same reasons put forth in the rejection of claim 13 (a corresponding method). 

In regard to claim 33 (a computer readable medium), incorporating the rejection of claim 32, 
rejected for the same reasons put forth in the rejection of claim 13 (a corresponding method). 
In regard to claim 34 (a computer readable medium), incorporating the rejection of claim 32, 
rejected for the same reasons put forth in the rejection of claim 13 (a corresponding method). 

9. Claims 5, 7; 25 and 27 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Greyzck et al, U.S. Patent 5, 361, 354, in view of Brandes, U.S. Patent 5,946,484, and further in 
view of Mattson, Jr. et al., U.S. Patent 6,430,741 (hereinafter referred to as Mattson), 
In regard to claim 5, incorporating the rejection of claim 4: 
"...wherein displaying comprises: 

displaying a number of times a procedure call in the original source code is 
in lined." 
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Neither Greyzck nor Brandes discloses a number of times a procedure call in the original 
source code is inlined. However, Mattson discloses method to analyze a computer program and 
displaying the number of times various data elements have been accessed (column 10, lines 25 - 
36). Therefore, it would have been obvious to one skilled in the art at the time the invention was 
made to modify the Greyzck invention to optimize the original source code, with the teaching of 
Mattson to display the number of time a specific function occurs (e.g., metering to determine the 
number of times a procedure call is inlined uses the same method as determining the number of 
times a data element is accesses). This combination provides a means, based on the visual 
display, to modify the code based on the result or to verify correctness as taught by Mattson at 
column 10, lines 46-49. 

In regard to claim 7, incorporating the rejection of claim 6: 
. . further comprising: 

displaying a number of times a procedure in the original source code is executed by an 
interpreter of a visual machine program before being compiled by a run-time compiler 
of the visual machine program/' 

Neither Greyzck nor Brandes discloses a number of times a procedure call in the original 
source code is executed by an interpreter or a visual machine program. However, Mattson 
discloses method to analyze a computer program and displaying the number of times various 
data elements have been accessed (column 10, lines 25 - 36). Therefore, it would have been 
obvious to one skilled in the art at the time the invention was made to modify the Greyzck 
invention to optimize the original source code, with the teaching of Mattson to display the 
number of time a specific function occurs (e.g., metering to determine the number of times a 
procedure call is inlined uses the same method as determining the number of times a data 
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element is accesses). This combination provides a means, based on the visual display, to modify 
the code based on the result or to verify correctness as taught by Mattson at column 10, lines 46 
-49. 

In regard to claim 25 (a computer readable medium), incorporating the rejection of claim 24, 
rejected for the same reasons put forth in the rejection of claim 5 (a corresponding method). 
In regard to claim 27 (a computer readable medium), incorporating the rejection of claim 26, 
rejected for the same reasons put forth in the rejection of claim 7 (a corresponding method). 

10. Claims 10, 1 1; 30 and 31 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Greyzck et al, U.S. Patent 5, 361, 354, in view of Brandes, U.S. Patent 5,946,484, as appHed to 
claims 1, and further in view of Shrader et al, U.S. Patent Application Publication US 
2003/0005349. 

In regard to claim 10, incorporating the rejection of claim 1; and In regard to claim 11, 

incorporating the rejection of claim 10: 
"...wherein displaying comprises: 

Identifying a failed optimization on the original source code; 

determining a reason for the failed optimization from a compiler used to optimize the 
source code; and 

displaying the reason for the failed optimization. " 
. . wherein the identifying is performed In response to a user query. " 
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Greyzck discloses the optimization of original source code before generating the object 
code (column 4, lines 3 - 33), but neither Greyzck nor Brandes discloses identifying a failed 
optimization, determining the reason, and displaying the reason. However, Shrader discloses an 
analysis of an appHcation with detection of a failed function (an authentication), determines the 
reason for the failures, and displays the reason at the user's request (Abstract; also paragraph 
[0041]). Therefore, it would have been obvious to one skilled in the art at the time the invention 
was made to combine the generating of optimized source code as taught by combining Greyzck 
and Brandes, and further combined with the identification of failure, determining a reason for 
failure, and displaying the reason for failure as taught by Shrader, because the combination 
provides a means to determine the optimization failure and offers recovery suggestions as taught 
by Shrader at paragraph [0042]. 

In regard to claim 30 (a computer readable medium), incorporating the rejection of claim 20, 
rejected for the same reasons put forth in the rejection of claim 10 (a corresponding method). 
In regard to claim 31 (a computer readable medium), incorporating the rejection of claim 20, 
rejected for the same reasons put forth in the rejection of claim 1 1 (a corresponding method). 

Response to Arguments 

1 1 . Applicant's arguments filed 1 1/16/2004 have been fixlly considered but they are not 
persuasive: 
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On page 1 1 of the REMARKS regarding claims 1 and 20: ^^Appii cants, however, do 
not claim optimizing an intermediate representation. Applicants claim 
optimizing actual source code, and displaying optimization changes made to 
source code . " 

Examiner's response: 

However, claim 3 reads: "...wherein the optimized source code comprises a 
decompiled version on an object code generated from the original 
source code . " Therefore, it is not clear if the invention is claiming an intermediate code 
from which the optimized source code is produced or not. One skilled in the art could 
reasonably interpret object code as an intermediate representation of the original source code, in 
which case Brandes discloses an object code from which source code is produced. Greyzck 
discloses an optimization of actual source code that produces optimized source code without an 
intermediate code, the optimization program acts on the source code to produce the optimized 
source code. Therefore, both methods appear to be well known in the art. Assuming a compiler 
optimization, Greyzck combined with Brandes produces a source code that is optimized from an 
original source code via an intermediate code. 

Conclusion 

12. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure: 
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U.S. Patent 5,613,1 18 to Heisch et al, regarding optimizing a program at the source code 

level 

U.S. Patent 6,145, 124 to Price, regarding reading and optimizing existing software code, 
U.S. Patent 6,269,474 to Price, regarding optional optimizing source code and generating 
newly optimized source code to disk (e.g.. Fig. 22A). 

13. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Lawrence Shrader whose telephone number is (571) 272-3734. 
The examiner can normally be reached on M-F 08:00-16:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kakali Chaki can be reached on (571) 272-3719. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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